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Abstract (correction made) : 

[Object] An object of the present invention is to 
provide a large size, thin-type resin-sealed type 
semiconductor device having high reliability by making 
the chip ultra-thin without generating damages to the 
chip. 

[Constitution] In the present invention, on an active 
side of a semiconductor chip (3) which is mounted on a 
lead component (1) including a plurality of leads, a 
sealing resin sheet (5, P) is adhered, and after they 
are integratedly pressure-molded, the chip (3) is 
ground from the back surface to a desired thickness. 
Preferably, thereafter, a sealing resin sheet (P, 5) 
is adhered also on the back side of the chip 
integratedly as necessary. 



Claims : 
[Claim 1] 

A manufacturing method of a resin-sealed type 
semiconductor device including a mounting process for 
mounting a semiconductor chip on a lead component 
comprising a plurality of leads, a molding process for 
adhering a sealing resin sheet on an active side of 
said semiconductor chip and integratedly pressure- 
molding them, and a grinding process for grinding said 
semiconductor chip from its back side to a desired 
thickness . 
[Claim 2] 

A manufacturing method of a resin-sealed type 
semiconductor device of claim 1 further including a 
second molding process for adhering a sealing resin 
sheet also to the back side of said semiconductor chip 
to pressure-mold it integratedly. 
[Detailed Description of the Invention] 
[0001] 

[Field for Industrial Use] The present invention 
relates to a manufacturing method of a resin-sealed 
type semiconductor device, especially to a formation 
of a resin-sealed type semiconductor device using an 
ultra-thin chip. 
[0002] 



[Prior Art] In late years, while upsizing of packages 
of resin-sealed type semiconductor devices resulted 
from upsizing of chips advances concurrently with 
further integration of semiconductor devices, the 
trend for thickness reduction is being intensified 
with mounting spaces being made finer, and this trend 
is thought to be further intensified in the future. 
Also, types of packages are expected to be further 
diversified, so that it is becoming harder to 
correspond sufficiently with a conventional transfer 
molding method. Under such circumstances, desired is 
the development of a flexible production style wherein 
manufacturing of variety of products in small 
quantities is possible. 

[0003] For example, the latest advancement of 
semiconductor integrated circuit technology further 
demands for increase in data transmission volume and 
speed between a microprocessor and external devices 
thereof, and in order to improve the operation speed 
and capability of a system using the microprocessor, 
how this demand can be met is an important issue to be 
addressed. Therefore, conventionally, high density 
mounting technologies such as wafer scale integration 
and multi-chip module or the like, are under 
development, however, any of them are the technologies 



for mounting memory chips or logic chips on a two- 
dimensional plane in high density. For instance, 
where memory chips are mounted on a two-dimensional 
plane highly densely, since there are chips located 
fai" from, or near a microprocessor, a data 
transmission speed between the microprocessor and the 
memory chips is determined by a signal delay time 
between a far chip and the microprocessor. As for a 
technology to solve this problem, being proposed is a 
method to stack memory chips or the packages in three- 
dimensional thickness direction. In this case, in 
order to arrange the chips as many as possible, it is 
necessary to reduce the chip thickness, as well as the 
package thickness. 

[0004] Conventionally, resin-sealed semiconductor 
devices have been obtained through a transfer molding 
method. This is a method to seal a semiconductor chip 
mounted on a mounting member such as a film carrier or 
a lead frame or the like, by heating to dissolve an 
uncured heat-hardening resin, such as an epoxy molding 
material or the like, mainly consisting of epoxy 
resin, a bulking agent and the like, transferring it 
into a metal mold using transfer molding device, and 
performing molding under a high temperature and high 
pressure (160-180 °C, 70-lOOkg/cm' ) for curing. A 



resin-sealed type semiconductor device formed by this 
method has superior reliability, since an epoxy resin 
composition (35) completely covers a semiconductor 
chip (34) as shown in Fig. 15 (a) and (b), and since 
it is formed densely by a metal mold, its visual 
appearance is also favorable, thus most of resin- 
sealed type semiconductor devices are presently 
manufactured by this method. Here, (31) are leads, 
(32) is a die pad, and (33) are bonding wires. 
[0005] However, by the method where the uncured heat- 
hardening resin is transferred to the metal mold of a 
transfer molding device, it is difficult to achieve a 
low profile mounting. 

[0006] Also, when mounting such a package on a 
printed board, a method employed involves screen- 
printing a soldering paste on a pad of the printed 
board, mounting the package thereon after alignment, 
and performing reflow to gain adhesion. In this case, 
unlike a case where soldering is done by each lead, 
the whole board including the package is heated during 
the reflow. When the chip size is large, the whole 
body being exposed to a high temperature of 200 °C or 
higher like this, results in a problem that moisture 
absorbed in the sealing resin (35) generates cracks in 
the sealing resin at the bottom of the die pad (32) 



and the sealing resin on top of the chip. This resin 
cracking will lead brakes in bonding wires or 
degradation of humidity resistance of the 
semiconductor chip, and in turn, results in 
significant degradation of reliability of the 
semiconductor device. 

[0007] As the above, with conventional epoxy molding 
materials for transfer molding, regardless of various 
improvements made, it has been extremely difficult to 
correspond to the trend of downsizing and thinning. 
As the thicknesses of packages, or sealing resin 
layers, are reduced in this way, it is necessary for 
the chips to be made thinner since a chip thickness 
also affects the thickness of a whole semiconductor 
device. 
[0008] 

[Problems that the Invention is to Solve] As the 
above, when the thinning and upsizing of chips are 
further advanced, the following problems would be 
resulted. That is, when an ultra-thin semiconductor 
device formation is attempted with a chip size 
exceeding x2cm, and a thickness of 200 ^m or smaller, 
since the mechanical strength of the chip is not 
sufficiently large, there would be a problem that chip 
destruction can be easily promoted upon sealing. This 



is a fundamental problem which would be further 
apparent in attempting to reduce the chip thickness. 
[0009] The present invention is made in consideration 
with the above circumstances, and an object is to 
provide a large and thin resin-sealed type 
semiconductor device with high reliability, which is 
made ultra-thin without promoting chip destruction. 
[0010] 

[Means for Solving the Problems] in the present 
invention, a sealing resin sheet is adhered to an 
active side of a semiconductor chip which has been 
mounted on a lead component including a plurality of 
leads, and after it is integratedly pressure-molded, 
from the back side of this chip, grinding is performed 
to a desired thickness. 

[0011] As necessary, a sealing resin sheet is further 
adhered to the back side of the chip and integratedly 
fixed. 

[0012] Herein, as for the sealing resin sheet, an 
uncured sheet-like body of resin, such as a sheet-like 
body retaining uncross-linked portion, including a so- 
called prepreg consisting of a base body of, for 
example, glass fiber or the like impregnated with 
resin, may be used as a starting material, and after 
it is laminated along with the semiconductor chip, it 



is cured and molded 

[0013] As for the grinding method of the 
semiconductor chip, a mechanical grinding method may 
be used, or a chemical etching may be used. 
[0014] As for the curing method, a method to cross- 
link a heat-hardening resin to cure by heating it, or 
a method to apply light irradiation to a photo- 
hardening resin to have it cross-linked and cured, may 
be employed, and besides having it cured by dissolving 
and cross-linking it within a metal mold, if desired, 
it is also acceptable to dissolve only an interface 
and cure it to gain adhesion under a vacuum condition. 
Also, using a metal mold, only the resin may be 
selectively heated by induction heating. 
[0015] The materials and shapes of the lead component 
used in the present invention are not particularly 
limited. As for the material of the sealing resin 
sheet, a resin material such as an uncured photo- or 
heat-hardening resin, thermoplastic resin, or 
engineering plastic, may be used, and a lower resin 
viscosity at the time of integratedly molded will 
allow tighter sealing. 

[0016] For instance, as for a heat-hardening resin, 
epoxy resin, polyimide resin, maleimide resin, silicon 
resin, phenol resin, polyurethane resin, acrylic resin 




and the like may be named. As for a photo-hardening 
resin, there are acrylate type, diazonium type, 
diazide type, and dichromic acid type and sulfur 
compound type that are photo-sensitive monomerics. 
These resins may be used individually, or in 
combination, and it may be the one containing a curing 
agent, catalyzer, plasticizing agent, coloring agent, 
flame-retardant, bulking agent, or any other various 
additives in these resins. 

[0017] The sealing resin sheet used in the present 
invention may be created by, for example, the 
following method. An epoxy resin, curing agent, 
catalyzer, silica power and other materials are milled 
and mixed, then dissolved in a solvent such as acetone 
to adjust the concentration, and by flattening by a 
roller or the like, and either leaving it in a metal 
mold, heating it or leaving it under vacuum to 
vaporize the solvent, or by coating this solvent to a 
glass cloth, or immersing the glass cloth into this 
solvent and either by leaving it, heating it or 
leaving it under vacuum, to vaporize the solvent, 
thereby a prepreg can be made. 
[0018] Also, as a material of the cloth, for 
inorganic types, glass, quartz, carbon fiber, silicon 
carbide, silicon nitride, aluminum nitride, alumina. 
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zirconia, titanic acid potassium fiber and the like 
are available, and for organic types, nylon type, 
acrylic type, vinylon type, polyvinyl chloride type, 
polyester type, aramid type, phenol type, rayon type, 
acetate type, cotton, hemp, silk, wool and the like 
are available, and these can be used independently or 
also in combination. 

[0019] In a pressure-curing process, in order to 
prevent voids from occurring and to prevent package 
cracking due to expansion of the air, it is desirable 
to reduce the pressure within the metal mold. 
Furthermore, in order to improve various 
characteristics of the sealing resin after being 
molded, it is desirable to perform after cure. 
[0020] 

[Operation] According to the present invention, prior 
to grinding a semiconductor chip for reducing its 
thickness, it is connected to a lead component 
including a plurality of leads, its active side is 
fixed with a sealing resin sheet by pressure molding, 
then it is ground, therefore, it can be processed to 
be made thinner without promoting chip destruction 
while being handled during the sealing or the like. 
[0021] Also, according to this method, an extremely 
thin sealing geometry with its back side exposed, can 



be obtained, thus, one with high heat radiation can be 
yielded. 

[0022] In the conventional transfer molding method, 
in order to expose the back side of the semiconductor 
chip, the chip is adhered to a metal mold using grease 
or the like, then it is removed after the molding, 
however, this makes handling processes complex and 
resin coverage over the corners is likely to occur, so 
that it has been unable to gain a favorable sealing 
geometry, however, on the other hand, according to the 
method of the present invention using the sealing 
resin sheet, since the active side of the chip can be 
favorably protected very tightly, and with its thermal 
expansion coefficient close to that of the chip, this 
sealing condition can be sufficiently retained during 
the back side grinding. 

[0023] Therefore, also when a chemical etching method 
is employed, the sealing resin sheet exhibits a 
favorable protection effect, so that the back side of 
the semiconductor chip only is selectively etched. 
Also, since the semiconductor chip only is selectively 
etched in a case of chemical etching, a concave 
portion is formed on the sealing resin sheet. By 
filling a resin, or embedding a sealing resin sheet 
with a size equivalent to that of the chip, into this 



concave portion, and by curing and molding it, 
formation of an extremely thin package can be 
realized. Also, a metal foil or the like may also be 
embedded in this concave portion. 

[0024] When a mechanical grinding method is employed, 
since favorable fixation is provided by the sealing 
resin sheet, it can sufficiently withstand mechanical 
stresses, and since it is formed in low profile with 
the back side of the semiconductor chip exposed at the 
bottom surface, it may be mounted, as it is, on a 
radiator plate. 

[0025] Moreover, when a several number of the 
semiconductor devices with their back sides exposed 
like this are stacked with sealing resin sheets 
interposed therebetween, and are compressed cured, 
they can be favorably sealed without promoting 
semiconductor chip destruction or bonding failures, 
thereby improving the yield. 

[0026] Also, a resin-sealed type semiconductor device 
of the present invention can be automatically 
manufactured by making manufacturing processes inline. 
As the above, according to the present invention, 
simplification of the manufacturing processes may be 
achieved, and it allows favorable reliability to be 
retained over a long period of time. 



[0027] In the present invention, the film carrier on 
which a semiconductor chip is mounted, lead component 
such as a lead frame and prepreg can be supplied by a 
reeling method. The components are supplied by the 
reels so as to keep pace with each other, matched, and 
sealed, thereby realizing sealing processes completely 
inlined, so that from the assembling to the sealing of 
semiconductor devices can be performed in sequential 
processing. This is a decisive advantage over the 
conventional transfer molding method which has to be 
performed by batch processing. 

[0028] By realizing the inline sealing processes, the 
manufacturing method of the present invention turns 
out to be a flexible manufacturing method capable of 
low-volume production over a wide variety of products. 

[0029] With its high mechanical strength, the 
structure of the present invention is suitable for a 
semiconductor device with a thin semiconductor package 
and a large chip size, which is intended for surface 
mounting. 

[003 0] Preferably, when the sealing resin sheet is 
formed by a prepreg which is a fiber impregnated with 
the resin, the mechanical strength is further 
increased. 
[0031] 



[Embodiments] Hereinafter, embodiments of the present 
invention are explained in detail according to 
figures . 

[0032] Embodiment 1 

A schematic drawing of the manufacturing 
processes of the resin-sealed type semiconductor 
device in a first embodiment of the present invention 
is shown in Fig. 1. Figs. 2 through 5 are magnified 
drawing indicating essential members and sealing used 
in these processes. Fig. 6 (a) and (b) are diagrams 
showing the resin-sealed type semiconductor device 
formed by this method. Also, a sealing apparatus used 
for the resin sealing of this resin-sealed type 
semiconductor device is indicated in Figs. 7 and 8. 
[0033] In manufacturing, first, 100 parts by weight 
of phenolic novolac-type epoxy resin, 20 parts by 
weight of uv curing acrylate, 6 parts by weight of 
dicyandiamide as a curing agent, 300 parts by weight 
of silica as a bulking agent, and 0.5 parts by weight 
of benzyldimethylamine as a catalyzer are dissolved 
into 100 parts by weight of methyl cellosolve to 
adjust a varnish. After a glass cloth is immersed 
into the epoxy-impregnating varnish provided in this 
way, it is air-dried, and within a dryer, baked for 4 
hours at 80 °C to form a sealing resin sheet in a 
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thickness of 1000 ^m, and this is cut into 13 x ISmrn, 
thereby, as shown in the top view and cross sectional 
view of Fig. 2 (a) and (b), a sealing resin sheet (P) 
of the glass cloth (4) with resin layers (5) formed on 
its both sides is given. Thereafter, as shown in Fig. 
3, a copper foil (6) having the same shape as this 
sealing resin sheet (P) is formed, and the copper foil 
(6) is sandwiched between two pieces of the sealing 
resin sheets (P) . 

[0034] On the other hand, by a typical method, a 
copper foil is adhered to a film carrier (1) made of 
polyimide resin, and by patterning this, a lead 
pattern (2) is formed, thereby forming a film carrier. 
Using a semiconductor sealing apparatus such as one 
shown in Fig. 7, while this film carrier (1) is moved 
between a feeding reel (110) and a take-up reel (500), 
from the mounting of semiconductor chips through resin 
sealing are performed by inline processing. This 
apparatus comprises the feeding reel (100), 
semiconductor chip mounting section (200), sheet 
adhering section (300) wherein the copper foil (6) 
sandwiched with two pieces of the sealing resin sheets 
(P) is fed and adhered onto said semiconductor chip, a 
compression molding section (400), the take-up reel 
(500), and a after cure section (not shown). 
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[0035] First, at the chip mounting section (200), 
while alignment is being performed, a 10x10x0. 5mm 
semiconductor chip (3) is connected to the lead (2) on 
the film carrier (1) via bumps with its face down. 
[0036] Thereafter, at the sheet adhering section 
(300), as shown in Fig. 1 (a), a laminated-layer body 
of the sealing resin sheets (P) and the copper foil 
(6) is adhered to an active face of the semiconductor 
chip (3) which has been mounted on the film carrier 
(2) via the bumps, then at the compression molding 
section (400), it is compression molded for 1 minute 
within a metal mold (401) heated to 170 °C by a heater 
(402), thereby, as shown in Fig. 1 (b), the sealing 
resin sheet (P) is fixed only on the active face of 
the semiconductor chip. The thickness of the package 
molded here was 800 jim. After the molded package is 
removed from the metal mold, and is winded by using 
the take-up reel (500), after cure is performed at 180 
°C for 4 hours at the after cure section (not shown). 
[0037] In the one used here, a shape of concave 
sections of the metal mold (401) is, as shown in a 
magnified view of Fig. 8, formed approximately in the 
same shape as the sealing resin sheet, and the 
capacity of the concave portions of the metal mold is 
slightly smaller than a sum of volumes of the sealing 
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resin sheets and the metal foil, so that it is capable 
of applying pressure to the sealing resin sheet at the 
time of molding, in the figure, (403 ) is a vacuum 
system for vacuuming the metal mold. 

[0038] Thereafter, by a mechanical grinding employing 
abrasive powder such as silica or the like, the back 
surface is ground by approximately 4 00 jim, and as 
shown in Fig. 1 (c), the thickness of the 
semiconductor chip (3) is reduced down to about 200 
where it has been 600 ixm in the beginning. (7) 
represents a region to be eliminated by the grinding. 
At this point, the sealing sheet has also been ground, 
so that the shape of the back surface is flat, in 
this mechanical grinding process, since the 
semiconductor chip (3) is extremely favorably fixed 
with the sealing resin sheet (P), it is capable of 
sufficiently withstanding mechanical stresses. 
[0039] Furthermore, using a sealing equipment such as 
one shown in Fig. 7, a laminated-layer body of the 
sealing resin sheets (P) and the copper foil (6) is 
again adhered onto the back side of the semiconductor 
chip package which has been processed into low 
profile, as shown in Fig. 1 (d), and in the similar 
way, it is compression-molded within the metal mold 
(401) heated to 170 °C for 1 minute at the compression 
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olding section (400) to fix the sealing resin sheet 
(P) only on the back surface of the semiconductor 
chip, and with a frame body removed, it is separated 
into an individual, thereby a resin-sealed type 
semiconductor device is completed [Fig. 1 (e)]. The 
state prior to the frame body removal is illustrated 
in Fig. 5. 

[0040] Also, as for a resin-sealed type semiconductor 
device, it is not limited to the one employed in the 
above embodiment, and as shown in Fig. 9, the adhesion 
and pressure molding of the sealing resin sheet may be 
performed by a single equipment (in a same section). 
Here, a sealing resin sheet feeder (K) is provided in 
the proximity of the compression molding equipment, 
and when the semiconductor chip (3) mounted on the 
film carrier (1) being conveyed, reaches to the 
position of the metal mold (401), the sealing resin 
sheets (P) are adhered to the both surfaces of the 
semiconductor chip by the sealing resin sheet feeder 
(K), and while being heated by the heater (402) at 
this position, it is pressure-molded in the metal mold 
(401), thereby implementing the resin sealing. 
[0041] Furthermore, as shown in Fig. 10, it may be 
configured so as to load the sealing resin sheets onto 
tapes (Tl, T2) for feeding them continuously, and to 
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adhere the sealing resin sheets (P) to both surfaces 
of the semiconductor chip (3) mounted on the film 
carrier (1) at the adhering section (300), then, to 
perform pressure-molding at the compression molding 
5 section (400). At this time, the tapes after feeding 
is winded by take-up reels. 

[0042] Also, in the embodiment above, the one ground 
at the back is again sealed by the sealing resin sheet 
(P), however, after the grinding, as shown in Fig. l 
10 (c), after separating it into an individual 

semiconductor device, it may be mounted on a radiator 
plate (11) as shown in Fig. 11 as it is, as a thin 
resin-sealed type semiconductor device with the back 
surface of the semiconductor chip exposed. 
15 [0 043] Moreover, as shown in Fig. 12, where a 

plurality of the semiconductor devices with their back 
surfaces exposed are stacked with sealing resin sheets 
interposed, then they are compressed and cured, they 
can be favorably sealed without generating 
semiconductor chip destruction, bonding failures or 
the like, thus the yield is improved. 
[0 044] Embodiment 2 

Next, as for a second embodiment of the present 
invention, a method for reducing the thickness of the 
semiconductor chip (3), using a chemical etching 
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method, is explained. 

[0045] The processes up to the process to compression 
mold the sealing resin sheet on the active surface of 
the semiconductor chip (3) mounted on the film carrier 
(1), are identical to the prior embodiment [Fig. 13 
(a) and (b)]. 

[0046] Thereafter, it is immersed into an etching 
solution of KOH to selectively etch off the back side 
of the semiconductor chip (3) by approximately 400 ^im, 
so that, as shown in Fig. 13 (c), the thickness of the 
semiconductor chip (3) is reduced to approximately 2 00 
m where it has been 600 ^im in the beginning. At this 
point, the sealing resin sheet remains without being 
etched, so that a concave portion is formed on the 
back side, in this etching process, the sealing resin 
sheet shows a favorable protection effect that the 
back side of the semiconductor chip only is 
selectively etched. 

[0047] Thereafter, as shown in Fig. 13 (d), to the 
concave portion (12) formed on the sealing resin 
sheet, either a resin (13) is filled, or a sealing 
resin sheet equivalent to the chip size is embedded, 
and it is cured and molded, thereby a resin-sealed 
type semiconductor device with a thickness further 
smaller than that of embodiment 1, can be obtained. 



[004 8] As a modified example thereof, as shown in 
Fig. 14, a metal foil (14) may be embedded in this 
concave portion. 

[0049] Also, in the above embodiments, the prepregs 
used have already been cut, and supplied at the 
adhering section to be adhered, however, a pripreg may 
be cut and loaded on a carrier tape, or a prepreg may 
be formed as a film, and feeding holes may be opened 
on the prepreg itself for feeding. 
[0050] Also, in the above embodiments, a prepreg 
which has been provided by having a glass cloth 
impregnated with the resin is used, however, instead 
of using a fiber, one provided by slightly cross- 
linking a resin in a molten state to be made into a 
sheet may be used. 
[0051 ] 

[Effect] As explained heretofore, according to the 
present invention, since a semiconductor itself can be 
formed thinner, an ultra-thin, highly reliable resin- 
sealed type semiconductor device can be obtained. 
[Brief Description of the Drawings] 

[Fig. 1] Diagrams of manufacturing processes of a 
resin-sealed semiconductor device in embodiment 1 of 
the present invention. 

[Fig. 2] A magnified explanatory diagram of members 
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used in the above processes. 

[Fig. 3] A magnified explanatory diagram of members 
used in the above process. 

[Fig. 4] A magnified explanatory diagram of members 
used in the above process. 

[Fig. 5] An explanatory diagram of a portion of the 
above process. 

[Fig. 6] A diagram illustrating a resin-sealed type 
semiconductor device formed by the above processes. 
[Fig. 7] A diagram illustrating a sealing apparatus 
used in the above processes . 

[Fig. 8] A magnified view of a significant section of 
the above apparatus . 

[Fig. 9] A diagram illustrating another sealing 

apparatus used in the above processes. 

[Fig. 10] A diagram illustrating another sealing 

apparatus used in the above processes. 

[Fig. 11] A diagram illustrating a modified example 

of the resin-sealed type semiconductor device of the 

present invention being mounted. 

[Fig. 12] A diagram illustrating a modified example 
of the resin-sealed type semiconductor device of the 
present invention. 

[Fig. 13] Diagrams of manufacturing processes of the 
resin-sealed semiconductor device in embodiment 2 of 
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the present invention. 

[Fig. 14] A diagram illustrating a modified example 
of the resin-sealed type semiconductor device of the 
present invention. 

[Fig. 15] Diagrams illustrating a conventional resin- 
sealed type semiconductor device. 

[Description of the Reference Numerals and Sign] 

1 : film carrier 

2: lead pattern 

3 : semiconductor chip 

4: glass fiber 

5: resin layer 

P : prepreg 

6: copper foil 

7: region to be eliminated 

11: metal plate 

12: resin 

13: metal foil 
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[0 0 0 8] 

[^^A^«?^Lj:e»i:t-S^ Z.aii:^\z^yzf(m 

:mftt>mzmtim<D^^fjimm^i:,x< 

1 ;P$$:2 0 0aid JWTi:fS3i:{Cj:»J^®CDifi3!r^ 

im^M^Lj:^ tt?> ^y ■^(Dmmimm^i'^ 
^c:^g<*v^fe4^), isfitfc^ur^'y^WSr^c^-r 

v^i:v^e)ra®A^^5o 3titt5^«yy$:«<Lj:e)i:-r-5 

[0 0 0 9] ISfiai^^lCig^iT^Sti;^:*,® 
T% ^y:;^S:^t;53i:^;<f^>y:/S:^ffi{cu 

[00 10] 
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[00 11] ^LT$^,{C, 3CDit^^{Cf£:DT^»vy 
[0 0 12] ZZT-^^fifiM^ilg'^-hiiLTtd:, mm^ 

[0 0 13] ^my:/(Dmm:miiLXit, wmj 
[0 0 14] *AcriT'S!^[::^iiLTti, j?ft@<[:i4^ 

y ^fll®^5*$:^W{CMt- S J: e) (C LTt) J: V ^. 

[0 0 15] ^{c^g^T'^^tis u - \^mcm>un. 

timmi±^ndztfi^x^^: 

[0 0 16] Mx.fi. m.^t^^thXlt, 

io<^wm\tmkxm\^x^. m^^Mx^i:<. tr:i 
zn^(Dmn<Dtp{zmim. fm, wm^ m 
mm, ^5mu "eommmm^-^mLtcz^a^x^ 

[0 0 17] *^^{CfeVNTMVxe>tl-5f*JhM#M|i/- 

hlt, m^imr<D^^fj,:^xj^mt^:iti!i(x^ 

[0 0 18] ife, l®?W®#Si:bTtt^ll8la^T?tt;!f^ 

an. ^^m^ ^it^^m. mt^-fm, m^tr so 
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[0 0 19] tuEEmt^-^ixm\z^^^x\t. lr^^ kod 
10 vx, $e)(c, ^wzm±mn<D^wm^\i^±-t^r=. 

[0020] 

f c^feft-^, i; - K ii^ti V - \^m^mzmm l $ 
^iz, mmmmmikmmmi^-hxtaEE^bxm& 
u mm-t^^^izLx\^^r:Lib. ^±^<DmL^^mL 
x^v zrmmt^ z.ttA< «i?(cio:$ tis, 

[0 0 2 1] *fe3®;^{CJ:tiJfa«?)T^T**>o^ 

!0 ?^vx%c^i:^5, 

[0 0 2 2] mm V'yy^yr^^x^t, ^i/f.^ 

(i, mi^xmrnxfy^-Dmimmti^^ :/tcj£t x^ygr-^^- 

[0 0 2 3] ti£oT^[:^65^^£&Mvxs#^{ctjiifit 

im(D^tfmm\z:r.v^y^^n^, ^ttz-itmimi 
mm\^^m^\z\timmy zf<^^imm\zj:.^^j^ 
yir^ti^ftLib, m±mmuty- hizmm^^^n 

So z.0\mizmn^^-t^i:}^$)^\>sit^^i,zr(D-^^ 

■^izmm-t^^itmm^i/- h ^mimA.xmmm-r 
&^'i>izttnmtbxmi(D;-iy^-im^7tmmx$> 

t.f:i, :i(^Bmz^mm^m&>imJ:tlZLX% 
[0 0 24] *;^:«8lfega?JiFg!f^S:MV>5:^{Ctji^ih® 

ttwmiiizMmLx^Lx^Bkw 

[0 0 2 5] $e5}C3®j:e»fCOT3b^SSLfe^^cDiji 

*^«$:i5fihB^ii>- N t:m^xm^mtmLEm 
y s zi i: < a^f tci^iht- 5 3 
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[0 0 2 6] ttz:^m(Dmsmim^i^mmii. m 
itM(Z)-f > ^ ^-fbfc J: i) ^mmz^§.^n-^ ztii^ 

[0 0 2 7] *#|^^CfeV^T. ^^^y^tim&i-^ 

So 

[0 0 2 8] S^iia^W^^Y^-fb-r^sziiJcj: 

[0 0 2 9] *ig^®^ii, immmm:fm^^z.h-b-^ 

[0 0 3 0] L < l*ll^tC^Hg$:^$i±fcyu ^ 
[003 1] 

[^«»j] e^T, ^umo^^m^z-D^^xmrn^m^L 

[0 0 3 2] 

[0 0 3 3] SStfClSUTttSr, y^J-)lJ^s^^y 
>^OX,-K:^r 1 0 0 SP. \5Vmm.7^ U U 

Mi:LTi/U*S:3 0 0aiS, ej:Uf)5^i:LT'^>s;;b 
2;^f^;i/T^>o. 5SS:;A^;nzov;i/^i oofpfc ■ 

U $g^4^T% 8 0X:x4^®MS^S:=ffV\ 

$ 1 0 0 0 AID <m±mmiy- v rns: i 

3^l JmiZj jy}.l^X. 02(a) fe<fca«(b) {C±®EI 
tWfiS0S:/r?-r i fC;if o 4 CDOTlc^l 

JS 5 <m^:^titzm±mmniy- h p ^rf^sa ltS:. l 
TS 6tc03 fc^f ct:e)^c3®i^if:M^g^:/- h p 
l:?^®^s^S6 Sr^^^gu 2ft(Z)i5fj[f:M:gsHii/- h pcd 
\snzmm6i:mi. s 
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[0 034] -':^im<D:mx% ;K U ^ 5 K^Biji^ <b fj: 
^y^}\^2^^^V7Hzmm^9mLzti^A-5i--y 

i^^^^}7^mm-^, 3(D:7^;UAi(r^'JTl 5:1217 

^z^t^^t£^wmii:mm.m\^x. m^^)-)\^io 

0 t.mm'} 5 0 0 i:<7)r^T'#iHrO«?)oo^^*:5^ 
BP 2 0 0 i:, 2^{COS^ifcM1SS§i/- h P T-m^g 6 

-NKi&ifSi53 0 Oil, £B|iilfiS^4 0 0 ^^u-;u 

[0 0 3 5] *-r5^'y:/iggaJ2 0 OT-ffifi^fcit^rff 
V^007Y;^A=^■V'JT1±{C1 0X1 0X0. SminCD 

K2i:g§^1-5, 

JO 0 3 6] Z.(mt^-h^^^ZOOX\ 01(a) {C 
TTft- j:e)tc, i5fim^ii'-KPi:$^6(Z)?S®#:S:7 
20 'r;i/A:^-vU7 2±tCA>:^$::^LTli:«$*i^4ii|#: 

5^'v^3<z)igg&®M{cft5y#{:t, $e)fc, mmmm 

0 0{CfiV^Tt-^4 0 2{Cj:oTl 7 0X:{CW$tL 

fe^4 0 ip^T'i^r^ sji^LTSKb) (cs^-r 
<fc ^ i,zimm- V zra^mmmo^^mimm^'y- v 

PT'@^b;^, z.:LX'^-^t\fzJ'^-j^-V<Dm^^ts 

U #^U-;i/5 0 0$:MV^T^§5^o;£:®t., T^t? 
-:5ri79J (EKttir-f) XI 8 0X:4^r^C9T7^-^ 

30 [0 0 3 7] 75:fez:3T'i^4 0 1 ®IHa505?g4)^Ji|2r8 

fcfi£:^s«4i0S:SK-r <fc e) iz^itmmmiy- h aym^t if 

Mv^S, Elcfi4 0 3tt^p«g5:^tctS;t«i)®lC^ 

[0 0 3 8] 3®^, i/U*^WM&S:MV^fe^ft^ 
W^fCi: »J 4 0 0 Am SiaSSSrW® U 0 1 (c) {C^ 
f J:e)fCtiC«)6 0 0Ain x^^rc^m-v:fz<Dj^ 

40 $$:2 0 0/tin ^*l?«<-rs, 7ttif®T'l§SS$n 

:ia^ii^mii:m'^-v%mu\zmm^i\ 
wm\tm^tjij^\ztA^x\^^, z.<Dwmmmj3mz 

fcV^T, ^^*J^^i/y3Jii!fihffi^Mi/-hP{Cj;oT 

[0 0 3 9] -g-LT$e>{C^y®7tCfTLt<fce)^ifc 
^fi$:«v ^TE^ 1 (d) {C5^-r J: e) {C^fcinx^ti;^^ 
^^5^ 'J/ ^^ihi^oOTMfcSCJ^ihM^Bie/- h P i: 
«g?S6cDOT^t:$:M»;#l-?, mW,Z, £E^ifi^4 0 0 
!0 ^cfe^^T 1 7 0TctcjiESi$tife^4 0 1 F^-eim 



[0 0 4 0] ;5:a msmimMitLxitmmmmx' 

hm^Ki}^EEmtmnzimLxmi^<bnx^*j y 
-fj^^^^^VTuzmm^nxmm^tix^r^^^i^^^ lo 
y^^*^^4 0 lammiz^r^tzzx. m±Mmu 
y- hmmKiz^^x^±mmuy- h puj^^ii^^ 
«yy©W{cM,^$tu m^x^<mmx\c-iiAoz 

{Cj:oTMft$tloo^4 0 1 T'^DBE^^tl^flgf^ 

[004 1] $ fcEI 1 0 IZBfJ: e) fc, i*ji:M^Hii/ 
-h$:7^-^Tl , T2 ±tC«gLT, iiil^fc^ 

u y^jiJ^^^U7nzmm^nt^^^^^v^3(D 

ratCft^P 3 0 0 T-i^fihM^li/- H P SrftSif L, ffi 
*ifi^fP4 0 0TillE^^5J:e){CLT%;J:l^ Zl® 20 

iz^^xmnm^bn^. 

[0 0 4 2] tufEmMT'{d3®$:WaL;ttj<Z) 
S:lla«i^lbB^|i/-hPT't*ihL7^c;?)^ 01(c) {C^ 

r^x^(Dm%w^im.^m^mm.tLx. mi uc^t- 
^t>^zmmi i±izms.Lx^\.x^B.y<\ 

[0 0 4 3] $^tC012lC^t-<i:^tC3fflJ:e){CjE® 

'^^mmLmmt^^^^t>\z-rt\,\t, ^t^^ 

'V y 5 V > {i;Jf > i^^^ ^ S r i: 

[0 0 4 4] mmm2 

T^<*5^>y >r3 S:»<t- S:^{cov>T|JiR§-r5o 
[0 0 4 5] m±Mmmiy-hi:y^JVA^^V7HZ 

mm^tir:Lim^^^y -fs (DummmizEEm^-r^x 

@* T'liltfiS^Mi: * o < IW«T$>5 (0 1 3 (a) 
[0 0 4 6] Z(m, KOm^^fji^j^y^y^izm 

mu ^i^^yz/3(mmm^mm!iz4 oofimm 
Bmmu 013(c) (C3^-tj:e){ctti:«i)6 0 0yttiD T 

^izitmnfmm^ti^, 

^^c^'V :^im(D^iimmiZ:iiv^l/'!f^ti^, 
[0 0 4 7] 3®^. E[13(d) tC^-rj:e)fC. Mltm 

mny- h izm^^tifzwrn 1 2 tcs^g 1 3 $:5fesf 5 50 
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^imT^^Ajxmit^-t^ztizj: ^jmmi 1 i y t-s 
^5 iz^m^miim^^mm^ z t i^^x^^. 
[0 0 4 8] tr^z(Dm^MtLxmi4iz7r^t^o 

iC, 30EISl5{C^Mfgl 4 $:iI«?)iiti'J:e){CLTt;J: 
[0 0 4 9] luiaHSSMT'ti, ^'J^Uyii;!;>v 

-fV^Uif^y^jlAmzm^U yu^i/^g 

[0 0 5 0] ifc, mismmmxititf^:Ki;nMzmu 

[005 1] 

mmmim] pj±wmLx^tz^^iz. :^mizj:ti 

[0®cDt«#;5:|}i^] 

[01] *^H^ffl|| 1 ®»^i!I(7)^fl|tififcgirifi^^f:^g 



[02] l^x@T'Mv^e)4^^slJ^^©^fc^m^0 
[03] mxm.xm^^^n^§moM:Ammm 
[04] lllx@T'Mv^?>4^'5Sls^^0^fc^u^^0 
[05] mjcM(Dm^mmm 

-rm 

IMT] mmm.xM^^^ti?>mims^^i-m 
[08] isr^s©iiMfc^0 
[09] mmmxps^^^n^momimm^B-rm 
[010] m^sT'M V ^ ^ti^m<m±mwL^B-rm 

[01 1] *l8^<7)^li!fjJ:Mi{i^!f^*:^S0S3^JCO^ 
^J$:5^f0 

[012] ^m^(ommiitm^immomm^m 

[013] 2f:^^(^)|| 2 (DiySMoDSffli^ifcM^i^iif:^ 



[014] *^ffl^^ifcM^|i^!|t«^a®^M$:^ 

1-0 

[01 5] mmmsBijm^^s^Btm 

2 U-K/'?^r-> 

3 ifS^^>y^ 

4 ij^^tm 

5 

P ^U:/i/^^ 

6 ^ 
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